PRELIMINARY AMENDMENT 
Q84877 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (currently amended): An instantaneous voltage dip detection device comprising: 

phase shifting means (2) for shifting a supply voltage waveform by a predetermined 
angle and generating a phase shift voltage waveform; 

phase lock means (3) for detecting the zero voltage phase of the supply voltage 
waveform; 

supply voltage waveform threshold generating means (4) for generating a supply voltage 
waveform threshold acting as a voltage dip determination reference with respect to said supply 
voltage waveform in synchronization with said phase lock means (3); 

phase shift voltage waveform threshold generating means £S) for generating a phase shift 
voltage waveform threshold acting as a voltage dip determination reference with respect to said 
phase shift voltage waveform; 

determination region setting means (6) for setting a part or all of absolute values of said 
supply voltage waveform threshold and phase shift voltage waveform threshold that are larger 
than a predetermined value as being a comparative determination effective region; 

supply voltage waveform comparing means (7) for outputting a voltage dip detection 
signal based on the comparison between said supply voltage waveform and the supply voltage 
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waveform threshold, in the case where said determination region setting means (6) determines as 
being a comparative determination effective region of the supply voltage waveform; and 

phase shift voltage waveform comparing means (8) for outputting a voltage dip detection 
signal based on the comparison between said phase shift voltage waveform and the phase shift 
voltage waveform threshold, in the case where said determination region setting means (6) 
determines as being a comparative determination effective region of the phase shift voltage 
waveform. 

2. (original): The instantaneous voltage dip detection device according to claim 1, 
wherein said phase shift voltage waveform is a waveform shifted from the zero voltage phase of 
the supply voltage waveform by 90 °. 

3. (currently amended): The instantaneous voltage dip detection device according to 
claim 1 erf further comprising second phase lock means (-l-§) that detects the zero voltage phase 
of the supply voltage waveform, wherein said phase shift voltage waveform threshold generating 
means (5) generates, in synchronization with said second phase lock means ft5), a phase shift 
voltage waveform threshold serving as a voltage dip determination reference with respect to a 
phase shift voltage waveform. 

4. (currently amended): The instantaneous voltage dip detection device according to 
claim 4-er 2 further comprising second phase lock diff e r e nc e det e ction means £1-6) that detects 
the zero voltage phase of the supply voltage waveform^ and obtains a phase diff e r e nc e from the 
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z e ro voltage phas e of th e supply voltag e waveform obtained from said phase lock means (3), 
wherein said phase shift voltage waveform threshold generating means (5) generates, in 
synchronization with second sakt phase lock difference detection means £4-6), a phase shift 
voltage waveform threshold serving as a voltage dip determination reference with respect to a 
phase shift voltage waveform. 

5. (currently amended): The instantaneous voltage dip detection device according to 
claim 1 any of claims 1 to 4 further comprising phase difference detection means that detects the 
zero voltage phase of the supply voltage waveform and obtains a phase difference from the zero 
voltage phase of the supply voltage waveform obtained from said phase lock means, wherein 
said phase shift voltage waveform threshold generating means generates, in synchronization with 
said phase difference detection means, a phase shift voltage waveform threshold serving as a 
voltage dip determination reference with respect to a phase shift voltage waveform". , wh e rein 
said supply voltage wav e form comparing m e ans (7) and th e phas e shift voltag e wavef o rm 
comparing m e ans (8) include a count e r function, and utilizing said count e r function, a voltag e 
dip detection signal is g e nerat e d only in the case where it.is determin e d that a voltag e dip occurs 
continuously for a pred e termin e d tim e period. 

6. (currently amended): The instantaneous voltage dip detection device according to 
claim 2 further comprising phase difference detection means that detects the zero voltage phase 
of the supply voltage waveform and obtains a phase difference from the zero voltage phase of the 
supply voltage waveform obtained from said phase lock means, wherein said phase shift voltage 
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waveform threshold generating means generates, in synchronization with said phase difference 
detection means, a phase shift voltage waveform threshold serving as a voltage dip determination 
reference with respect to a phase shift voltage waveform. An instantan e ous voltage dip d e t e ction 
d e vic e comprising: 

phase shifting m e ans (2) for shifting a supply voltag e wav e form by a pr e d e t e rmin e d 

angl e and g e n e rating a phase shift voltag e wav e form; 

phas e lock m e ans (3) for d e t e cting th e zero voltag e phase of the supply voltage 

wav e form; 

supply voltag e wav e form thr e shold g e n e rating means (4) for generating a supply voltag e 

waveform thr e shold acting as a voltag e dip d e t e rmination ref e r e nc e with r e spect to said supply 
voltag e wav e f o rm in synchronization with said phas e lock m e ans (3); 

phas e shift voltag e waveform thr e shold g e nerating means (5) for g e n e rating a phase shift 

voltage wav e form thr e shold acting as a voltag e dip determination reference with respect to said 
phas e shi ft voltag e waveform; 

d e t e rmination region setting means (6) for s e tting a part or all of ab s olut e valu e s of said 

supply voltage waveform thr e shold and phas e shift voltag e waveform thr e shold that are larger 
than a pred e termin e d valu e as being a comparativ e d e t e rmination e ff e ctive region; 

supply voltage waveform comparing means (7) for outputting a voltag e dip d e t e ction 

signal based on th e comparison b e tw e en said supply voltage wav e form and th e supply voltag e 
wav e form thr e shold, in th e c as e wh e re said d e t e rmination r e gion s e tting means (6) determin e s as 
being a comparative determination e ff e ctiv e r e gion of th e supply voltage waveform; and 
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phas e shift voltage wav e form comparing means (8) for outputting a voltage dip detection 

signal based on th e comparison b e tw e en said phas e shift voltag e wav e form and the phase shift 
voltage waveform threshold; in th e cas e wher e said d e t e rmination r e gion s e tting m e ans (6) 
d e t e rmin e s as being a comparativ e d e t e rmination e ffectiv e r e gion of the phase shift voltage 
wav e form: 

wh e r e in said phas e shift m e ans (2) is an all - pass filt e r consisting of r e sistors, capacitor 

and amplifi e r, and a circuit constant value l/(27tCR) for carrying out phase shift operation is s e t 
to b e within a rang e of 8 to 3 4 0. 

7. (currently amended): The instantaneous voltage dip detection device according to 
claim 6 L wherein said supply voltage waveform comparing means and the phase shift voltage 
waveform comparing means include a counter function, and utilizing said counter function, a 
voltage dip detection signal is generated only in the case where it is determined that a voltage dip 
occurs continuously for a predetermined time period, furth e r comprising phase differ e nce 
d e t e ction m e ans (16) for detecting th e z e ro voltage phase of said pha s e shift voltage wav e form 
and obtaining a pha se diff e r e nc e from th e zero voltage phase of the supply voltage wav e form 
obtain e d from said phas e lock means (3); 

wh e rein said phase differ e nc e detection means (16) has a r e cording function for pr e liminarily 
recording th e zero voltag e phas e of the phase shift voltage wav e form at the normal time when no 
harmonics ar e superimposed on th e supply voltag e , and harmonics l e v e l d e t e rmination function 
for determining a lev e l of harmonic s bas e d on a phas e shift quantity b e ing a difference b e tw ee n 
the zero voltag e phas e of the phase shift voltag e waveform on which harmonics arc 
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sup e rimpos e d and th e z e ro voltag e phas e of th e phase shift voltag e wav e form at the normal tim e 
r e cord e d by said recording means: and by a command of th e harmonics lev e l d e t e rmination 
function, th e phas e shift voltage wav e form thr e shold g e nerating moan s (5) g e n e rat e s a thr e shold 
conforming to a l e v e l of th e harmonics. 

8. (currently amended): The instantaneous voltage dip detection device according to 
claim 6 2, wherein said supply voltage waveform comparing means and the phase shift voltage 
waveform comparing means include a counter function, and utilizing said counter function, a 
voltage dip detection signal is generated only in the case where it is determined that a voltage dip 
occurs continuously for a predetermined time period, wherein said power supply wav e form 
threshold g e n e rating m e ans (1) and th e phas e shift voltage wav e form threshold generating m e an s 
(5) have a wav e form recording function to obtain an upp e r limit thr e shold and a low e r limit 
threshold by a pr e d e t e rmined calculation bas e d on r e cord e d waveforms; said supply voltag e 
wav e form comparing means (7) mak e s a comparison b e tw e en said supply voltage waveform and 
th e supply voltag e wav e form thr e shold at a pr e d e t e rmined phase and output s a voltag e dip 
detection signal when being smaller than the lower limit thre s hold on th e positiv e sid e of the 
phas e and wh e n b e ing larg e r than th e upp e r limit thr e shold on th e negativ e sid e of the phase; and 
phas e shift voltag e waveform comparing means (8) mak e s a comparison b e tw ee n s aid phas e shift 
voltag e wav e form and the phas e shift voltag e waveform threshold at a pred e t e rmined phas e and 
outputs a voltage dip detection signal wh e n being smaller than the low e r limit threshold or larg e r 
than the upp e r limit thr e shold on th e positiv e sid e of the phase, and when being larger than the 
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low e r limit thr e shold or small e r than th e upper limit thr e shold on th e n e gativ e sid e of tho phase 
on th e n e gativ e sid e of th e phas e . 

9. (currently amended): The instantaneous voltage dip detection device according to 
claim 6 3. wherein said supply voltage waveform comparing means and the phase shift voltage 
waveform comparing means include a counter function, and utilizing said counter function, a 
voltage dip detection a signal is generated only in the case where it is determined that a voltage 
dip occurs continuously for a predetermined time period. , wh e r e in s aid phas e shift voltag e 
wav e form threshold g e n e rating m e ans (5) e stablish e s also a voltag e rising d e t e rmination 
r e f e r e nc e valu e with r e sp e ct to a phas e shift voltag e wav e form as a threshold at a pr e d e t e rmin ed 
phas e ; said supply voltag e waveform comparing m e ans (7) mak e s a comparison b e tw ee n said 
phas e shift voltag e waveform and a voltage dip det e rmination r e f e r e nc e thr e shold of th e phas e 
shift voltage waveform in th e cas e wh e r e said d e t e rmination r e gion s e tting m e ans (6) d e t e rmi nes 
as being a comparativ e det e rmination e ff e ctive region of th e phase shift voltag e wav e form, 
outputs a voltage dip detection signal when being smaller on the positiv e side of the phase and 
when being larger on th e n e gativ e side of the phase; and in said pr e d e t e rmin e d phase, said supply 
voltag e wav e form comparing m e an s (7) mak e s a comparison betw ee n said phas e shift voltage 
wav e form and th e voltag e rising d e t e rmination r e f e rence threshold, and outputs a voltag e dip 
det e ction signal when b e ing larg e r on th e positiv e s ide of the phase and when being smaller on 
the n e gativ e s id e of th e phas e . 
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10. (currently amended): Th e instantan e ous voltag e dip d e t e ction d e vic e according to 
claim 6, wherein said phase shift voltag e wav e form thr e shold g e n e rating m e ans (5) has a 
recording function to r e cord s e qu e ntially th e phas e shift voltage wav e form, e stablishes a voltag e 
dip determination r e f e r e nc e valu e with respect to said phas e shift voltage wav e form and a 
voltage rising d e t e rmination r e f e r e nc e valu e obtain e d by adding a pr e det e rmin e d valu e to a 
recorded waveform of an instantan e ous value of the phas e shift voltag e waveform a ^a 
pr e d e t e rmin e d phas e as a threshold; said s upply voltag e waveform comparing means (7) mak e s a 
comparison b e tw e en said phas e shift voltage wav e form and a voltag e dip d e t e rmina tion 
r e f e r e nc e thr e shold of th e phas e shift voltag e wav e form in th e cas e wh e r e said d e t e rmination 
r e gion s e tting means (6) d e termines as being a comparative determination eff e ctiv e r e gion of th e 
phas e shift voltag e wav e form, outputs a voltag e dip d e t e ction signal wh e n b e ing small e r on th e 
positiv e sid e of th e phas e and when being larger on the negative side of th e phas e ; and in said 
pr e d e t e rmin e d phas e , said supply voltag e wav e form comparing m e ans (7) mak e s a comparison 
b e tw ee n said phas e shift voltag e wav e form and th e voltag e rising det e rmination reference 
thr e shold, and outputs a voltage dip d e t e ction signal when b e ing larg e r on th e positive side of th e 
phas e and wh e n b e ing small e r on th e n e gative side of th e phase. The instantaneous voltage dip 
detection device according to claim 4, wherein said supply voltage waveform comparing means 
and the phase shift voltage waveform comparing means include a counter function, and utilizing 
said counter function, a voltage dip detection signal is generated only in the case where it is 
determined that a voltage dip occurs continuously for a predetermined time period. 
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1 1 .(currently amended): An instantan e ous voltag e dip det e ction d e vic e comprising: 

phas e lock m e ans (3) for d e t e cting the z e ro voltag e phas e of th e supply voltage 

waveform; 

supply voltag e wav e form thr e shold g e n e rating m e ans (4) for g e n e rating a supply voltag e 

wav e form thr es hold acting as a voltag e dip d e t e rmination r e fer e nc e with resp e ct to said supply 
voltag e wav e form in synchronization with said pha se lock m e ans (3); 

waveform r e cording m e ans (22) for r e cording s e qu e ntially supply voltag e wav e form s4e 

synchronization with said phase lock means (3); 

r e cord e d wav e form thr e shold g e n e rating m e ans (23) for g e n e rating a low e r limit 

thr e shold or an upp e r limit threshold by a pr e d e t e rmin e d calculation bas e d on said r e cord e d 
waveforms; 

d e t e rmination r e gion s e tting m e ans (6) for s e tting a comparativ e d e t e rmination effectiv e 

region in synchronization with said phase lock means (3); 

supply voltag e wav e form comparing m e ans (7) for outputting a voltag e dip d e tection 

signal bas e d on th e comparison b e tw ee n said supply voltag e wav e form and th e supply voltag e 
wav e form thr e shold, in th e cas e wh e r e said d e t e rmination r e gion s e tting m e ans (6) d e t e rmin e s as 
b e ing a comparativ e d e t e rmination e ff e ctiv e r e gion of th e s upply voltage wav e form; 

r e cord e d wav e form comparing m e ans (2 4 ) for outputting a voltag e dip d e tection signal 

bas e d on th e comparison b e tw ee n said supply voltag e wav e form and th e r e cord e d wav e form 
threshold, in the cas e wh e re said determination region setting means (6) determin e s as being a 
comparativ e d e t e rmination eff e ctiv e r e gion of th e r e cord e d wav e form; 
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continuity d e t e rmination m e ans (25) for d e t e rmining that said supply voltago waveform 

comparing m e ans (7) outputs th e voltag e dip det e ction signal continuously for a predet e rmin e d 
time period; 

logical multiplication (AND) m e ans (26) between an output of said supply voltag e 

wav e form comparing m e ans (7) and an output of said r e cord e d wav e form comparing means 
(21); and 

voltag e dip d e tection output m e ans (10) for outputting a voltage dip detection output by 

logical addition (OR) b e tw ee n an output of said logical multiplication (AND) m e ans (26) and an 
output of said continuity d e t e rmination m e ans (25). The instantaneous voltage dip detection 
device according to claim 5, wherein said supply voltage waveform comparing means and the 
phase shift voltage waveform comparing means include a counter function, and utilizing said 
counter function, a voltage dip detection signal is generated only in the case where it is 
determined that a voltage dip occurs continuously for a predetermined time period. 

12. (currently amended): Th e instantan e ous voltag e dip d e t e ction d e vic e according to 
claim 1 1 furth e r comprising: wav e form int e grating m e ans (28) for integrating a predetermined 
calculation valu e of the supply voltag e wav e form in synchronization with th e phase lock m e an s 
(3); integrat e d threshold g e n e rating moans (29) for g e n e rating, in synchronization with said 
phas e lock means (3), a supply voltag e int e gration threshold s e rving as a voltage dip 
d e termination r e f e r e nc e with r e sp e ct to a supply voltag e int e grat e d value; int e grat e d value 
comparing means (30) for outputting a voltag e dip signal based on a comparison b e twe e n said 
supply voltag e wav e form integrat e d valu e and th e int e grat e d thr e shold in th e cas e that said 
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d e t e rmination r e gion s e tting m e ans (6) has d e t e rmin e d a comparativ e d e t e rmination e ff e ctiv e 
r e gion of th e wav e form int e grat e d valu e ; logical addition (OR) m e ans (31) b e tw ee n an output of 
said supply voltage waveform comparing m e ans (7) and an output of said int e grat e d valu e 
comparing m e ans (30); and logical multiplication (AND) m e ans (32) b e tw ee n an output of said 
logical addition (OR) m e ans (31) and an output of said r e cord e d wav e form comparing m e an s 
(21); wh e rein an input of said logical multiplication (AND) means (26) is any of an output of 
said r e cord e d waveform comparing m e ans (24), an output of said supply voltage wav e for m 
comparing m e ans (7), or an output of said int e grat e d valu e comparing m e ans (30) . The 
instantaneous voltage dip detection device according to claim 6, wherein said supply voltage 
waveform comparing means and the phase shift voltage waveform comparing means include a 
counter function, and utilizing said counter function, a voltage dip detection signal is generated 
only in the case where it is determined that a voltage dip occurs continuously for a predetermined 
time period. 

13. (new): An instantaneous voltage dip detection device comprising: 

phase shifting means for shifting a supply voltage waveform by a predetermined angle 
and generating a phase shift voltage waveform; 

phase lock means for detecting the zero voltage phase of the supply voltage waveform; 

supply voltage waveform threshold generating means for generating a supply voltage 
waveform threshold acting as a voltage dip determination reference with respect to said supply 
voltage waveform in synchronization with said phase lock means ; 
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phase shift voltage waveform threshold generating means for generating a phase shift 
voltage waveform threshold acting as a voltage dip determination reference with respect to said 
phase shift voltage waveform; 

determination region setting means for setting a part or all of absolute values of said 
supply voltage waveform threshold and phase shift voltage waveform threshold that are larger 
than a predetermined value as being a comparative determination effective region; 

supply voltage waveform comparing means for outputting a voltage dip detection signal 
based on the comparison between said supply voltage waveform and the supply voltage 
waveform threshold, in the case where said determination region setting means determines as 
being a comparative determination effective region of the supply voltage waveform; and 

phase shift voltage waveform comparing means for outputting a voltage dip detection 
signal based on the comparison between said phase shift voltage waveform and the phase shift 
voltage waveform threshold, in the case where said determination region setting means 
determines as being a comparative determination effective region of the phase shift voltage 
waveform; 

wherein said phase shift means is an all-pass filter consisting of resistors, capacitor and 
amplifier, and a circuit constant value l/(27iCR) for carrying out phase shift operation is set to be 
within a range of 8 to 340. 
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14: (new): The instantaneous voltage dip detection device according to claim 13 further 
comprising phase difference detection means for detecting the zero voltage phase of said phase 
shift voltage waveform and obtaining a phase difference from the zero voltage phase of the 
supply voltage waveform obtained from said phase lock means ; 

wherein said phase difference detection means has a recording function for 
preliminarily recording the zero voltage phase of the phase shift voltage waveform at the normal 
time when no harmonics are superimposed on the supply voltage, and harmonics level 
determination function for determining a level of harmonics based on a phase shift quantity 
being a difference between the zero voltage phase of the phase shift voltage waveform on which 
harmonics are superimposed and the zero voltage phase of the phase shift voltage waveform at 
the normal time recorded by said recording means; and by a command of the harmonics level 
determination function, the phase shift voltage waveform threshold generating means generates a 
threshold conforming to a level of the harmonics. 

15. (new): The instantaneous voltage dip detection device according to claim 13, wherein 
said power supply waveform threshold generating means and the phase shift voltage waveform 
threshold generating means have a waveform recording function to obtain an upper limit 
threshold and a lower limit threshold by a predetermined calculation based on recorded 
waveforms; said supply voltage waveform comparing means makes a comparison between said 
supply voltage waveform and the supply voltage waveform threshold at a predetermined phase 
and outputs a voltage dip detection signal when being smaller than the lower limit threshold on 
the positive side of the phase and when being larger than the upper limit threshold on the 
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negative side of the phase; and phase shift voltage waveform comparing means makes a 
comparison between said phase shift voltage waveform and the phase shift voltage waveform 
threshold at a predetermined phase and outputs a voltage dip detection signal when being smaller 
than the lower limit threshold or larger than the upper limit threshold on the positive side of the 
phase, and when being larger than the lower limit threshold or smaller than the upper limit 
threshold on the negative side of the phase on the negative side of the phase. 

16. (new): The instantaneous voltage dip detection device according to claim 13, wherein 
said phase shift voltage waveform threshold generating means establishes also a voltage rising 
determination reference value with respect to a phase shift voltage waveform as a threshold at a 
predetermined phase; said supply voltage waveform comparing means makes a comparison 
between said phase shift voltage waveform and a voltage dip determination reference threshold 
of the phase shift voltage waveform in the case where said determination region setting means 
determines as being a comparative determination effective region of the phase shift voltage 
waveform, outputs a voltage dip detection signal when being smaller on the positive side of the 
phase and when being larger on the negative side of the phase; and in said predetermined phase, 
said supply voltage waveform comparing means makes a comparison between said phase shift 
voltage waveform and the voltage rising determination reference threshold, and outputs a voltage 
dip detection signal when being larger on the positive side of the phase and when being smaller 
on the negative side of the phase. 
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17. (new): The instantaneous voltage dip detection device according to claim 13, wherein 
said phase shift voltage waveform threshold generating means has a recording function to record 
sequentially the phase shift voltage waveform, establishes a voltage dip determination reference 
value with respect to said phase shift voltage waveform and a voltage rising determination 
reference value obtained by adding a predetermined value to a recorded waveform of an 
instantaneous value of the phase shift voltage waveform at a predetermined phase as a threshold; 
said supply voltage waveform comparing means makes a comparison between said phase shift 
voltage waveform and a voltage dip determination reference threshold of the phase shift voltage 
waveform in the case where said determination region setting means determines as being a 
comparative determination effective region of the phase shift voltage waveform, outputs a 
voltage dip detection signal when being smaller on the positive side of the phase and when being 
larger on the negative side of the phase; and in said predetermined phase, said supply voltage 
waveform comparing means makes a comparison between said phase shift voltage waveform and 
the voltage rising determination reference threshold, and outputs a voltage dip detection signal 
when being larger on the positive side of the phase and when being smaller on the negative side 
of the phase. 

18. (new): An instantaneous voltage dip detection device comprising: 

phase lock means for detecting the zero voltage phase of the supply voltage waveform; 

supply voltage waveform threshold generating means for generating a supply voltage 
waveform threshold acting as a voltage dip determination reference with respect to said supply 
voltage waveform in synchronization with said phase lock means ; 



16 



PRELIMINARY AMENDMENT 

Q84877 

waveform recording means for recording sequentially supply voltage waveforms in 
synchronization with said phase lock means ; 

recorded waveform threshold generating means for generating a lower limit threshold or 
an upper limit threshold by a predetermined calculation based on said recorded waveforms; 

determination region setting means for setting a comparative determination effective 
region in synchronization with said phase lock means ; 

supply voltage waveform comparing means for outputting a voltage dip detection signal 
based on the comparison between said supply voltage waveform and the supply voltage 
waveform threshold, in the case where said determination region setting means determines as 
being a comparative determination effective region of the supply voltage waveform; 

recorded waveform comparing means for outputting a voltage dip detection signal based 
on the comparison between said supply voltage waveform and the recorded waveform threshold, 
in the case where said determination region setting means determines as being a comparative 
determination effective region of the recorded waveform; 

continuity determination means for determining that said supply voltage waveform 
comparing means outputs the voltage dip detection signal continuously for a predetermined time 
period; 

logical multiplication (AND) means between an output of said supply voltage waveform 
comparing means and an output of said recorded waveform comparing means ; and 

voltage dip detection output means for outputting a voltage dip detection output by 
logical addition (OR) between an output of said logical multiplication(AND) means and an 
output of said continuity determination means . 
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19. (new): The instantaneous voltage dip detection device according to claim 18 further 
comprising: waveform integrating means for integrating a predetermined calculation value of the 
supply voltage waveform in synchronization with the phase lock means ; integrated threshold 
generating means for generating, in synchronization with said phase lock means , a supply 
voltage integration threshold serving as a voltage dip determination reference with respect to a 
supply voltage integrated value; integrated value comparing means for outputting a voltage dip 
signal based on a comparison between said supply voltage waveform integrated value and the 
integrated threshold in the case that said determination region setting means has determined a 
comparative determination effective region of the waveform integrated value; logical addition 
(OR) means between an output of said supply voltage waveform comparing means and an output 
of said integrated value comparing means ; and logical multiplication (AND) means between an 
output of said logical addition (OR) means and an output of said recorded waveform comparing 
means ; wherein an input of said logical multiplication (AND) means is any of an output of said 
recorded waveform comparing means , an output of said supply voltage waveform comparing 
means , or an output of said integrated value comparing means. 
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